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If now h and p be made equal to unity, n becomes the specific speed N5,
so that
In the case of a turbine having more than one runner, P in this expression
represents the output per runner. If P is taken as representing the total
output, this value of Ns is to be divided by the square root of the number
of runners.
The specific speed of a reaction turbine may be varied by varying the
diameter of the runner, the angle of the guide vanes, and the angle of the
wheel vanes. By modifying the design as indicated in the sketches of fig. 9
it is possible, while maintaining high efficiencies at full load, to increase
the specific speed from about 15, its minimum value with the type shown
in fig. 9 A, to about 125 with the type shown in fig. 9 D. Specific speeds as
high as 150 are possible with some sacrifice in efficiency, and it is probable
that further developments will see the value increased still further. The
turbine shown in fig. 3 has a specific speed of 118-5 at *ts designed speed of
93-7 r.p.m. under a head of 32-8 ft. These high specific speeds are extremely
valuable for low-head installations, since they enable the size and cost of the
turbine, of its setting, and of the generator to be greatly reduced. In fact,
many existing low-head installations would have been commercially im-
practicable but for the development during recent years of the high-speed
turbine.
High specific speeds are, however, attended by some disadvantages,
particularly for medium and high heads. The part gate efficiency in general
falls off as the specific speed increases. Also if the speed is unduly high it
becomes very difficult to avoid corrosion troubles. At the present stage
of design, the maximum specific speeds to be used under normal circumstances
with various heads are approximately as follows:
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In the earlier low-head plants, sufficiently high speeds were attained
by the use of two or more runners on the same shaft, as shown in fig. 16.
This arrangement has a number of disadvantages as compared with the single
runner. These are:
 1.	A separate series of guide vanes or gate mechanisms is required for
each runner, one or all of which are submerged.
 2.	Torsional deflection in the operating shafts renders it difficult to
ensure equal gate openings on all runners.
 3.	Owing to shock and interference between the discharge streams from
the runners of a double-runner turbine? a greater proportion of the kinetic

